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1 

(1) W^^:^>'tmt^^^>'th'-y<>'V'^^>'i: 

5>ft«SiSr^i:$-&. (2) BuiBK-/>°>'h^JPZnS<D 
(3) mm^Ltch'-yO'hm^iZnS (nS¥ 

tuSrisi©^mttm«i-SfSb. (5) m^mm 

#i:L. ^tt (3' ) l#S<0^m^4g®±Sl5Sr, 

(3' a) 7Kli^ttpS¥^»:jKy-v-Sr-^;t-r?)S, 
*5j;t;5 (3* b) WIB?fe#b^K-^-«Vb^BZnS5)^ 

U (4* ) MIESPt (3' ) LT^SS$i^fc 

a LMfs 1 s i om®*5 ii/ 2 # @ (ds;^1(d4' (^{j^/i < 

T?&Sit*« 1 IE«cD:^jfe« 

[it*«3l BuiEK-^-'>'h'f (I) Sfcfi 
^ (I- I) '1';^-:/-CfcSit*3Sl-6^fe2i/^-fiT.;4^iB«<D 

[0 0 0 1 1 

K(Thin Film Inorga 
nic Light Emitting Diode) 

[0 0 0 2] 

M^m^^^v"'^^^ (electrolumines 
cent devices) (ELD) \tmUm^^ir 

10 0 0 3] nmEhDiit^m^Mzi.tcELDtnu 

fc^KE L D (1) i-tWl^iMr^m^^Wj^"^ t L < tl:^ y 
=»'-7-iK^5t;y-r:^-K (OLED) t^'J-^-^yty 
^;t-K (PLED) tc5^^^tj-^H^o te:^. «^E 
LDJ«tCiiJ?fee^t;:igmJE?^gf£ (HV-AC) ELDi: 



(2) 

2 

^nSMM (LV-DC) ELDJr^^-Hi&ttRrffiT-fc 
5o HV-AC ELD<7)q=»T*tt^Mmm^^X/M;=^ 
(TFELy'/^-r^^^fcflTFELD) ir/-?!? — ELD 
(PELx/-<>f:^ifcfiPELD) (;iESiJ"pIigT-fe5o 
LV-DC ELDcOif'T^^i^^^P — ELD (DC-PE 
L7'^M:^^fcttDC-PELD) t^KDC-ELD 

^ (iLEDtiq^ 

-S) ] icESiJ-eitg-cfcSo 

[0 0 04] ^^ELD (PELD:}b'J:a^OLED) O 

(:Ar^::=^*fcmfc«:/^:^^';/^) . SPJj'c^^mft:. M 
7L\t>(l^^^^h.^m'cm (I TO) . jE?L^i^ (ho 1 
e transporting) ll7tS:fci^0^2# 
@om^S> 'N:SitfCa. Mg/Ag^fcttA 1 /L i « 
@o OLEDO^-g-cOIETL^i^S^^ctO^^^tSc^ff^fi 
10-5 0nmT*fc9. 9 ttK^S^X* 

trtPtb. P ELDC0»^(?:>jE?L^i^S(?:>if:^fl4 0 nm 

T*^5t®<^ff^(il 0 0 nm-efet). 9 {^(t 

fi;^ fc°>':n— x-f (spin coating) "t? 
20 tft>HSo l35:6'OmS<^rai-5- 1 0 V(OEmffi (d i 
rect voltage) Sr;6^tt^o 
[0 0 0 5] OLEDO^tcifi. IE?L®iSS*5J:tJ^m 

4' -v?T^>' (TPD) ^iE?Ltii 
LT^l^S:ii:d5-e^^LTT/V^^e7A (I I 

I) i 8-t: Ko:3{-V^/ V>'<D^i^ (A 1 qa) . ^ 

y^S^*]^ (T:/h7-fer>'^^<*. i^>^^#flsiB<tt/^ 

<DOLED(0^>i?lLfetCtt. (f l uo r 

escent quantum yield) id^rSV'^w 

^/^ELm^4feD^-fri5 t-rsi. *lCtt*B%K(^i^ 
^ ^ :^ (e X c i p 1 e X e s) 5r4DSii:S 

i o n e e r ^^*iar1i:»t-thS bfc(3), 
[0006] P E L DT-ffi« nTlg/c^m^^^^b'S' 

tifl. ^*^^'y t*':=i/l-^/W<5>^-/l-K*^ (PVK) 
<Di5^^^y-^-. :^fctt:?Ky (p->'zc::^U>'t:'nU 

V) (PPV) . /Ky (3-T>'i-=3en^:t>'zii>-) . tK 

y (p-:7aL::ii^^:3i5^r:u^^) if o J: 5 y 

50 (casting) T*»K^4 i:$'&?)<^d5S 
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[0 00 7] r<^)±T*i&-<fci 51-. M^HV-AC?: 
Stc Lfc E L D ttm«E<?D h r 5TIE<0 2 5 
(2) : PELD±3<J;l5TFELDo P E L't'/M ;^f4± 

(matrix displays) 'T:^/SV^fei^. wi^ 
OiKi^tt^S V ^ JPXJ^S Srifi^S i- 5 r i: :^ 5 :^ SK 

*m{* (I TO) . K-/^>^hS5j[jP (doped) Zn 
S(0^%m (5 0/xm) . Ifej^^/Sltfl^S (5 0/2 
m) *5iI/±:^C0m®. 'e?iJ;tfiAg— h7iifTf« 
^$*XTV^5o M*<^S@<^Fb^I-4 0 OHzTl 1 0 V 
<^3SgKmJE$::^^tt5o T F E L-r^-^^ iSK^^^S 

"^WmW^. ^%ik%^m (0. 6 Mm) 

fiTK^J-d-b^Sa-r^ 2 0<D^##:g (0. 6 Mm) (OP^^ 
1t^$JxTl/^^c M:&<^®^S<DrB^t-4 0 OHz T*2 0 0 
[0 0 0 8] f^:fe'COT'^^-l';^ i: t> K— ^''^^ h^JPZ n S 

^tfi'O ("d o p i n-^g e n t e^r s) - (<^i|;tfiMn 

^i§^(Oa«ttl/Ko;S)^S^$ixTt^S(4)^ PELD 
(O^CO^mm [:^^ y-^-WJ^^XfcB a T i 03*& 
*+^-&S»J (binder)] ttTIS<^ 3mffi4r?KJ£$ 
-Its : (1) rixfi«ftjg«)Jtc5SSSrteihb. (2)^* 

fc^. ^LT (3) IfttSc^^Mf^t LT«!i#. 

UT :iH(im^pSS*<:o h y ^-^^^ y ( t u n n 

elling barrier)^ LT^fgi-^o 2 o 

[0 0 0 9] ¥Ehfy<-< :^(0^(OZnSm\'^. 

^) dSK— -'Ohi LTSSiP^HTl^S (doped 
with) Z n S*S5fe3r'^A/Tj5£*9x 

v^*^r^'&?PJ (TKy >'y<bt':=iy'r>'*fcttfcsa<^v' 



SSfi. K-/'?^' h^^i^z n h y 2/^:7 ;^o43tcffiiS: 

rtffi!ifcJ:t;^^ffl!ii--ft:<bi-'5<t ptcKia o 7 o or) 

j^^*&T*tTt?tL2)o HV-AC PELD(Dm^\Z 

5 Xtt 2 - 2 0 M mC0®HT-#1fT?fe 

t-T?-?:^^feSrJi:^:65 5 0-1 0 0 m mCDm#%^S<^4^ 
10 0 1 0] m»S:^)tft^5a^t-*^ttSi:fulSe^rta5 

<Dm\^m^ (0ij^tim^^) ^^f^^^t-f-^, -(Dj:5>:^mit 

(AC) (;5:*rip]tct¥oTiij##So w(DJ:5 

^>^v^-;6S^4)•^;li5v^ (*?j4-5eV) Nric t^Jfel^^O 

[001 1 1 mm^yt\tm^nm^&*^ i - 2 m v/ c 

m(0=KT<7)^tcer 5o 1 0 0 /X mCO^, 110 

V^^^MtS t^^i UT»?iSO^i&{iSti5 0 k V/c 
mt^:^^5o ZnSJe^rtgBOCuxStffB^CioXm^ 

5 0;6^?> 1 0 Oi^mK ^J:^ . -"^(Dl^^t 

30 LTiS3iSffi;6SlMV/cm}wpJigL. ^tblClioTm 

[0 0 1 2] •?:<^<J: 5>iPELDO— «S:e?j7i:X^«. ffi 
*& [S5}t^tuSSD^p(^»;a5^v> (1^;^^- h/v^^fci«9 

1 5 0 g <7):^)t{*:) ] . B a T i O^tmWUZ. 
t . JiiftHJE (driving voltages) 3^5 
Sl/^ (*^1 lOV) wt. ^UTB^<^^S^$Sr^i- 

[0 0 13] TF E Lx>'M;^<^:^'^JCfi K-zO- 
JpZnSg<0^«;65&iitCftia^S5ji^^^Sfttfff (P 1 
anar International) XffioflX io 

50 x^C^-^fz V-y<:y h^JiPZ n SJifi^fi^ixfcSo 
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iSi^mE, AS!6<)t::fil 5 0-2 0 0 V<DmffiS:*»«t2» 
iii^h. Butfi K— h^PZ n SMJcA^t:/^ 

TilSb3i;!^-'V.df-;65SiS-t-S. g^ffii^*^ 4 - 5 e V 
^i^±C^o ptd^V (1-1. 5;im©) H 

[0015] Chadha(5) fji^^ bfc J: 5 V e 
c h tffil*s<g:IUE©DC PEL-z'/W^^SrM^Lfco 
tgf A C - P E L D 1 1^ C^3t#3e-?-Srffl V ■'T 

V>TV^5'il/\ -^^^f5t(4, 20 

(I TO) . Y—'^^l^VmZnSlkitWm (2 0iu 
m) :fcJ;TJ5±*©®ffi (M«A I u) -^fli^^F^^TV^ 

[0 0 16] I TO^mS--<OH&|5*3t«::S<^Bl!9rt'tt 

T. • mi 1 ^J'EJlrtlc^fejg^^^ (J»i^^;&^*^ 1 /i m) fp^lT 
iq^-S^o ro<t 5^cLT4feCfc^SffiStO»v^#^ft:Srt^- 
[0017] r (7? i 5 Ji^^fit^i >i^^tt*ufS^^a§S 

[0018] V^< Oji^f^W^^Vl'-yd^^Si^^ 

^i'/fi'f- (nano particles) SrfflV^fc 
(photo 1 umine scence) (7-13) 

[0019] C o 1 V i nM^l^^ti. --^^1^Vv^^;t- 
^^«SLfCo tSbJi. I TOcD±tcC d S e i: P P V 

i-ELi&^iiiEL^Co iS^timSt-^&CTC d S e;6^bO so 



[0 0 2 0] ^fc. D a b b o u s i ^^^^^hC d S e 
fiT-K^/ h (dot) /:^})'^-^^W^<omM^%^U 

J:5^^<t:Sr§:tt^ii:36^oK5i'^fioiE?L^S* (PV 

K) ioiU^S^^tei^a (PVK(0:t:^i^v^T:/-/V^^ 
t-Bu-PBD) ^:^i-&LT*5^/^fcCd S e-^-/ 

T:?^ (reverse bias) Xlg#^3t^^ 
dMt5mflEl-/S;i:^T. Cd S ei^K^y hSfcttP 
VK<^^:)t:^^i57 h/V (emission spect 
r um) SrlR^Ufco 

[0 0 2 1] G a oftll^^^^fi. PPVioJzU^Cd S e<0 
•^/3BiT-<^iS)a^^itT:7>f (self-asse 
mb 1 ed films) (Dm^5l^l-H-f 5«^$rtT 
ofco tS[bf:i;&^ttfcmffiJ-/SCTC d S eS^jBill^/ 

fcti p p V b <om*^3t ^S^-r 2) :i t ^^-et fco 
[0 0 2 2] ::(DJ:p/^^Jtt. ^^^^^^^-t i>im. 

(I LED) LT>SV^S;l^:;65T*^5wi:^r^bTV^ 

[0 0 2 3] Hu a n g{l&(17)tj:^ I T 0&W\^:^^^>' 
h L/dZ n S : C u -^Z ^f0<7:>¥-® t:iT/v ^ A 

mm ^mm ^^fz.m^%%%^ <t ^ s w -r r. 

tSr^g^LfCo Z n St5cJ:t/CuxScC)-:*';^^Cd.S e 
a^^^^.^fi. Z n S : C u1&^(D^^t'^^}SbXm.^'^i: 

>'^§:Si»'^m^eir bTfflv>T. ^i^^;lZ n i: C uO 

<OJ:5t-bTZnS : C UxSS^^ife C^'^TV^^)o 

[0 0 2 4] Que {tk^^) K-v''?^' h h LT^ 

JP ^ 3^T V Z n S (O':^ y ^ft/^K y '^-^'^m^ J: S 

mt LTOPMMAi— l^tCMEKJCAtuTSt/^^tfc^ 
:^<7:>>'^'< T^:^!"] (bias directions) 
®l^ (^lO-^M) ri:[cfc5o Mf-. 2fB^ (^^/ 
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[002 5] *5lia*i#ffim^^3t'r^<-r 

[0 0 2 6] 
[0 0 2 7] 

SrH^^kL, tSIE^^tt, Tni(0^m: 

(1) m^^:i'>tmtm^yi-yth'-y<>h-(:ty^ 
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^^'ht^ Y—/<1^ V b LTj^iP^Hfc (doped w 
ith a luminescent centre) 
ZnS(D-^-yJST-5^tfcjSS:^D$-B:. (2) tfi!SK-/< 
>hmM (doped) ZnS<0^5-»^SrSfej^-r5.wi: 
X-itmLtJ:t^':>tz-^ (3) BufSSfe#Lfc 

KwSvhJS^jqZnS (n§!¥^i»«^) 5)-«?g«r7Kffi^i4 
pM^^fr'l? y (semi conduc t ive 
polymer) tiS^U (4) mSlSiS'&^Sr^t- 

teSL. (5) «&IBSPg (4) <^ife*i: UTS^a^tufc 

iEi#a©@is*5i:Tj5 2#gom®<o't'©/j?/i< 1 1>— 

*dSiiPJ-efcS^i:*^#i ^(i (3' ) ISS© 
^mi4®W±Sl5<Sr. (3' a) Tlcffi^tt p S^^^f^sK y 
-^-^■^^ir^m> *5j;tJ? (3' b) MtBi^i^L-fcK- 
yO- h Z n S :$^«c«K Sr^fC i •? t^^M tm^r)^ 

fiJB-'"' ^yi^ (double layer pack)"C 
iSSL. (4' ) tulBSpg (3' ) cD^*i:UTlSS$ 

[002 81 ^mfmmKisn^TiimmBpm^mi^^ 

*t>*Kit-»±3Ky (3. 4-rt^UVi;':;*-^i^5^;*-73i 
>-) //Ky ;^'5^w>';^>'i'/f;^— MI#:T*&5. 
[002 9] if ii/j: Z n S ffl K— h (dopants) tt-^ 

[0 0 3 01 

nSOSi5t?rlftl^i--5c 

[0 0 3 1 1 i^{c:$fii/ifl8«T'Ji. SSjliffiibHc^^f'il^ 

9B<ommt 2»g®^?KSr^J^L:fcM*^#Tt?3# 
gtD^jStClD^iCjBxS^T'/Vi^i 2/ hi^g (d o u b 
le jet principle) IZ^^XM^'f' 



TV—Mt%^k-t5-:^'}-i\'-l, 2, A-hVT^o 
- (1, 5 -a) -t°y 5 v'>'-7-:^->'V-efcSe ^ 

[00 3 2] mm<oi^^t \^xntc-r m 

*>*lllS0'JT*l¥^*a#7'U'7'-f v-a >' (p r e d 

i s p e r s i o n) {c^il^i:S^$r$tt ^-^Sifi^S^S 

10 feSo rtuSrifjilwHv'T7-</vM^— v-g V (d i a 
filtration) HXlf/^tcmmMM^^X 

mmi:ttm\c^■^i- /&^<omM^p5± \.n^^t-^m<D^ 

5e iffji/i'ft-^ifefiJKyp^^fcHTKy^ifiS, 9iJ;t« 

X'h^c 

20 [0 0 3 3] i5c©S|SfC> MIE2li^SrStt$*fc4>»jg 

[0034] m<Oitm^£Wi^X\i. Z n S fC^ ( I) t. 
L<»ifll (II) ^:^>'$r K— ^-^V hi: bT?^JPi-Sc 

[0 03 5] m'itm^lz hW^i^ h i: \^X-^>-:if>'t.tc 

^i^Kk{^<Dm<omyt'p'L-. m^ttcu. Ag. xb. e 
30 u. Aiif£t^^mM-ti>:Lth'^mxh^a ^<Dm^& 

r ^-l^rSJtl^iSit^Sfc^SPgtt-^ntf ±twZn S- : Mn:5^- 
m^lcigi UTfBxE L-fc^rHb IDfilTfcSo 

[0 0 3 6] *^igiCtJe-QTffiV^2> 2#i©igi>^W^fi 

zziztt^mtimm^mi^^Bt i.xm^^xmM::^mL.. 

[0 0 3 71 ^mtt5Ky^:i-7aii^0SSjtfi rs c i e 
nee and Applications of C 
40 onducting PolymersJ <D^<0 9 2M 

\zmifhi%x\,^^mmxm\^%?.v^^ivx\^^^. 

[0 0 3 8] mFlB^yf":^7ic>'H, $fjg(CI4, />/i< 
iri, lo©T>'V='^->S^fc(4-0 (CH2CH2O) n 
CH3S CirXN n»4ld^5>4T*fc5) T'Slfe^HT 

1/^5.^:^-7^^:^, *t>^3i(c:tt, T/v^uc^S (B^ 

^ I > -5 il T' 5).5" 7 31 5r -5 c 
[0 0 3 9] *^PJtCiS^T^l^5{C»iS/^;ify 
s^ol^H^ TI2®— { I ) : 
so [0 0 4 0] 
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[■fkil 



(I) 

10 04 1] i^^. RlfcJiU'RSti. €->!r3fiStLTs 

t) Ci-i2T/v=ar/wt b< tt73i=;i'-eSlft$ix 

10 0 4 2] Mchf^mfMt-^IS0\-t. TSE<OS:i bis: 
[0 0 4 3] 

I'fb2] 




(Ibis) 

[0044] "e*$ix5;iK y (-3 . 4 --31 U>v?:^^f 
v^-'?^:*-^!^) (PEDOT) -CfeS. 
[0 0 4 51 ffFlE^Ky ^:^7ai>'CC>Mjt*5j:t;^tijfE^y 

#ff aiS<i!tMII 0 4 4 0 9 5 7 ■f-lClSxE^HTU'' 

btu5) ilrffli/^-tLT/SfcfitulE^ygf^JffSTT 
3S*fcH^^Srffll''>TTIB<0-flS^ (II) : 
[0 0 4 6] 



.OR- 



10 



30 



40 



^ <II) 

[0 0 4 7] [xCq^. Rl:fcJ:t;R2fi, (I) T 



oTl^57K^4iEfls*T*0*-?:)l 0 orcOiaSTMw^ii: 

[004 8] buibtk y ^:^-:7 ^ >^^tmidMit&om^\^ «t 

[0 0 4 91 BulB^y ^:^:7^>'S:^>tS:4^fl|lci?:^*-r5 
L<ti:4'fnff^fli<o^7Ky-^-T-tftl&i-So zcoX'^tji 

[005 0] '?:coJ:5l-3Ky^^:7^>'7Ky-^-S:5^tfc 



20 -^-fi:, ifiglcfi, wl^^V-^-^t^mib^ml^^mi:^ 



So-&«d5 2afi%S:Mx5^^y-^'-TfcSo 

2 5 4 1 2 3 0 K-Y :y iRFfFt±lP<2^BI^ 2 
5 4 1 2 7 4#. h*'^y^f^ttim^Amm2 S 3 5 

8 5 6#. 3-n 5/yN"i|#ffmM<i5?RS^l 4 9 2 1 
3-n :y/'?ii^fFaiM<i^M^6 9 6 7 1-^. 
#WmS-^BI^l 3 0 1 1 5-§*. 7H:S4#ffB4, 1 4 
7, 5 5 0 -i-v *ll#fP^ 4 . 3 8 8-, 4 0 3^:fb*j:t/ 
*lli^lT^5. 0 0 6, 4 5 l-i•^CfEx&^i^TV^5c 

[00 5 1] ^<DX b t^Mi^l-m^- V T =^:^>it^^^ 
W:m. 5^tt^^fcfi§emLfci7Ky -^-T-^^^ltSwi: 

(m i c r o g e 1 s) (0^^^^"T?II^f^t^So ^ 
(OX.bfS:^^^¥jf\^\'Wi^\t^m^^W»^. 3 0 1, 2 
4 0^. *@4$fF^4, 6 7 7, 0 5 0-^:JoJ;U^*@^ 
|i|:^4. 1 4 7, 5 6 0-§-*cM^$ttXV>'5o 

[0 0 5 2] 7Kyg^Xfo^ffi5)^^»#y T^:^->'>(t:^^ 
<O^J^^»Sr$fStCttl , 0 0 0;&>e:)2. 0 0 0. 00 0 
OteH^ J: ?)$?ii}-ti2. 0 0 0^5^^5 0 0, OOOcO 
®Htci~5o ±xgUfca2irt(D7KyKfi^^W^cA¥^i^ 

Igxfo^. 0ij^f^/i^y ;^^i/>'^/i-^>'^*3^cfcu^7jf y T 

y/v®^>ii:Xfc?)*\ ^ttii:^*q(0;^fe (^!l;ttfHou 
ben — W eyKMethoden der Org 
anischen Chemie^ E20 %^ M a k r 
omolekulare Stof fe> Te i I 
2. (1 9 8 7) 1 4 l^M^^m -Cgiit^t^Xfe 

(0 0 5 31 BUBS5Ky^;i-7.n>'|c^ilUTffi(/^5ieB 
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>f b-^ h y i> A if t SJj; $ ii: ^ r t T l^ttco 'J-^-^ 

[0 0 5 4] tuia^y ^:^:7^>';}f y-^-t^g^J^T-S^K 
y T:::^:^>'^b-&ife 1 fcf± 2 aUJl±0«l:JttttiJ£ < 
^1tT-fe«9. ^!l^fi*^5 0/SOt^h\ 5/8 5Tfeo 

[0 0 5 5] BUlS^y ^^:7a:;:/^^{$, 0tJ^tfPED 
O T if t t>-li:T ffl I. ^ ^ * t ftm 3fe iS^^^S^ 

y T::^;^->tt7Ky h (PSS) T*fc 

[0 0 5 6] 7Kffi^i4pM^^<^^"y-^-t UTISV^;5 

fi/jfy t'^u-^v^g, ^"yr^y^^li. :?;yv/^^>'>^l:^'y - 

p-y^zcrrU^'ffl, ;^>^i-3^>'>lt;7Ky :7/u;e-i^>'S, TKy 
v>TfcJ:i.^) ;^^ifT-fc^p #^tc<t9. '=t<oi:o 

[0 0 5 7] *^K^-^^oTfflV^5 K-^^^^h^iPZn 

s^^m^ifeit/zktg^ttpS^^^^TKy -7-. »iitcfi 

Wfl-^r^^^ti U< ttS^-^^ry^^ UT I L E D 

y >'/Bi»'^^l[7K y r^:^iy^^^'^m't^ 

[0 0 5 8] lulErg^fe/^^AoTV^S^-T-^V-i/^fS 

[0 0 5 9] S^ig/^^S'&^Jfi^y b'^/VT/V=i-/V (p 
VA) *5<tU^JJ<y t'^^'^fc^o y (PVP) (OjD^Tk 

[0 0 6 0] SulS^TtS t> L < ltm^< y ^ J^Tic^-T 



a. Ag. Mg. Au/^if) Sr l»i<Dmffii: LT:^f7 

y :7 ^ tK y T V-^flc ^r-^ -C^ ^ ?S X 
So :i<^^flc(ijf®lctt7Ky (3. 4-:3i^UVv?:^:3^ 

5o ^(^J:5Jif:^mttil*^'^A/X^5?SttORGAC 

ON (Agfa — G e V a e r t N. V. CQ^@S 

[0 0 6 1 ] mW^wt-<^m.mQ 1 a^/cfi 2®&i_L 

/jN^OT^n h^^:/ (prototype) ^M^bct 

rsion layer) 1 S*fcfi 2S£A±fOj¥;?^ 

ti. ^-a-^J^^^tSK^b* i:t5aaC:iBd: — 7^ ^ ^^^^^^ 

:Kt-ibNts 2SS(7)^mttm^stt»^^«T*sj?){^<tfc 

T7V^z^r>Am® (1^^) Xhi>o Ca. Mg. 

ST*com@;65S?«X^c^v> (A K Ag^iif) 

fcPEDOT/P S S5>iS:^^;^t:^>'=»- hi-S:6-*ti 
I TOgSr;^>'^s/^5^ y (sputter in 

g) 7!)^mitmm^m\^^^m^^mm (ak Ag. au 

[0 0 6 2] ^(DXotftyy<^ 
Ty^m!£X-i^W)^'^^t. m&(Di^->:^> (turn 
-on) mJE. ii^ti4 V;&^bai^UT5 8 5 nm<7)B^ 
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[0 0 6 3] 

immm] mmn 



IS 



16 



Z n S : M n -^tSc^OH 



z n imk) 2 • 2 H2O 

Mn 2 • 2H2O 



15 0. 4 g 

4. 8 5 g 
6 0 0ml tC/^^S^-e 



1 2 



6 0 



20 



Na2S • 9H2O 
Na OH (5 0%) 

5-p«^/V- 1. 2. 4-hyT>/n- 
7k 

8 0t:(D^?S3 <lr 1 5 0 0 r p rnT^M^ b^^^^i^ 

[0 0 6 4] 10Q0m\(Dmt^^^'f>(:^^<-'''yB>' 
\Z.7^^ 2 y !p^N a ^^$r 1 0 0 0ml JP^fc 

r (7)^m?St-F r e s e n i u s F6 0:;^— hiJ 

(0^m?SSrl 0 0 Om U;i|i^bfc^. mSr. ^cOW 
-</l-T\ ;;K»t^ 2 %CD/K y :p®&N a 6 0 0 0 m 1 ffi 

[00 6 5] gfe#^(OtuiS5i^^SgSri^T:7^/i'hu-i/ 

3 YT y^X-^S.t'^ 1 y y h/VSfct)*1]3 5 g <D 

(8 0/2 0) 1 2. 5%CD S-a p 6 n i n e 

Qui 1 1 a-y a@?^ ( S^c itifn r t^tma-nn) " 
»?R2 0ml 1ml JP;tfco r jX^i^SII-WJ^^ Z n 

[00 6 6] r 05>ifi:Ji5^D isc Centrifu 
ge Photosedimentometer Br 
ookhaven BI - D C P T*3|a^1^-< X^J-^JzBI 
LT^J-tfT Lfc, 1 2 2 n m(OmA^^U=f"^ ^ 
^#fco DCP-e3K^1?--rXSrJW^-r^:ii:;as-t?#fc 
m^^J-^jfe (SEM. TEM) TJK^SrP^ Site Pits 

1. 1 -g^7^.>$^>r#-K 

0 1 ^wSe 5 L E D7'^<>f SrTfE(DS Sr#*:»-^T«^ L 

fco SffiaSrHl 1 a ic^-To 

[0067] PET (20) (1 7 5 /i m) <^±tr 

*S^m^^^^lJ8 OOhm/S qCD I TO (2 1) (O^ 
fil^^C^-frfcc X-:?'^fflV^T. BUlBITOCO±lC 
1. 2%cDPEDOT/P S SH^^$:55'tferg$r:?^b'': 

^JS4 



3. 4 g 
3. 1ml 
0ml 

(1. 5-a) 



6 0 g 



30 



40 



8 0 0ml lc/.e5*tr 

— hbfc (22) o 16. 4ml <Dm^Z n S : Mn55^ 
»Mt-5%c03Ky fc'^>^Vtfu y K^' (LUVISKOL 
K-90;BASF)Sr3. 6m 1 AP:SLfCo r 
c0^i-»MSrtJiBPET/ I TO/PEDOT-PS SS 
K (2 3) cDJitc;^ t'>'=J— h Lfdo ID 1 b. 1 c. 1 

[0 0 6 8] tuIE:^ fi^=i— hUfcZ n S : Mn/^-g^ 
?pJS<0±l--^>^^SrSt??f\l"ttXJ¥^d^3 0 0 nm<DT?\^ 

^:^^j>.mM mw) (2 4) ^iQ-^v—^i^Tx*Mm 

m^^'^fz.o ^^ffiWt^ 2 Smm^T-fcofCo El 1 e 

[0 0 6 9] r<;:)7'^<-f ;^5rv^5v^^/^ES£^MT;?^« 

JETf^ib^^fCo 7 V<D>^;^-17— bV'^-f T;^ (for 
ward- -b i a s > (D^K:^- V'-^(Dmv^^^%% 

1. 2 — - 

P E TSK (1 7 5 m) (D ±.\zm.'^M^%^t^^ 8 0 O 
hm/S q(;5 I TOcD^SISr^C^iirfCp 10. 5ml 
<DHulBZnS : Mn5>ifcS$tri. 2%<^PEDOT/P 
S SH^ft:^^tJ:J£Sr9. 5mlJ!lP;^fCo r co^fi-g- Lfc^^- 
»?$S:SfrlSP E T/ I TOSKo±jc:><. f:/=i- h L 

fcc -tcO^. milS;^t:'>'=«— hbfcZnS :Mn/PE 
DOT-P S SHg(D±tC-H'><.>5^^5J*9#ttTif:^3&S3 

0 0 nm(OTyv^r^^7Affi@ {^Wd SrlO-^b— /^T 
[0 0 7 0] y:t — V—Y^<^T:^i)^AV\ZfiiotzM.^ 

(-fii5^>r:d--K^ 



) ?:l2l2tC^i-o 
iJ2 

Z n S : C u'^^''^'^^^ 



50 
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Zn (g^^) 2 • 2H2O 
Cu 2 • XH2O 

7k 

Na2S • 9H2O 
NaOH (5 0%) 

tK 

Na C 1 

7k^l%<7)EDTA^?S 1 
8 O^O^JSeSr 1 5 0 0 r pmT*^# L^^Jd^ e> r 

100 7 11 1 0 0 Om 1 cDtutEyU7'>f v-a >- 

l::*^ 2 y i^^N a ^?SSr 1 0 0 0 m 1 JP;tfc 

Wi. Z.(r>^W^\^'^ resenius F6 Qti— V D 

OOOmUwS^Lfc^. ^tl^. 
^/W-e. 7Kt'2%or)3Ky:^^Na^^Sr6 OOOmlffl 

[0 0 7 2] «G#fiOSulEi)^»SSSrv^T:7-</VhU-i>' 

Z n S{C>^^S*T*«^bfco ^O^. 7K:/ai^/-/v 
(8 0/2 0) SSS^' 1 2. 5%OSaponine 
Q u i 1 1 a y a (Schmi t tmann) 
iS[?S2 Oml lmlJP;ifCc Z.^-b^m^^flZ n 

lO 0 7 3] C^Oi^ifeJg^D i s c C e n t r i f u 
ge Photosedimentometer Br 

0 o k h a V e B 1 -D C P T*^-? 1^-r X^J^^l^^ 
UT5^4ff Lfco 7 5 n m<7)»S:¥*93ELT-1^>r XKSSr 

2. 1 :i^^^.>$^V^-K 

HI 1 Id^e 5 L E Dx/^^ :^ ^TtSOM &#*:»-^T«^ L 
: PET/ I TO/PEDOT-P S S/Zn S : C 
u/A 1 Uo 

[0074] P E TSK ( 1 7 5 /i m) (7)±lC^ffi#m 
^;65^lJ8 OOhm/S q I T OcD^^«^^ C ^iirfco 
X— :/SrffiV^T. tutSI TO<D±twl. 2%<7?PEDO 
T/P S SH^#:^)'ifc?S$r;^ t^Vin- h bfco 16. 4 
m 1 (?:>mrtBZn S : C u^J-lfcJStC 5 y tf:::^/l-t*a 

y K^- (LUV I SKOL K-9 0 ; BASF) 

3. emlJPxfco rcD5^ifi:?RSrtuiEPET/ 

1 TO/PEDOT-P S SSKO±Jc:p^ t:*>'r3— h L 



13 1. 7 g 

5 5 m g 
6 0 0ml 

112. 2 g 
3. 6ml 

6 0 Om 1 \Z.fiL^%^ 

5 8. 4 4 g 
0 0 0ml Ic/^S^T* 

fee 

[0 0 7 5] HuIBT^ fV'n— h bfcZ n S : Cu/^-g^ 

^J^(0±tc:-x-;?^iJ^5:5t!9<^ttTJ¥^;i)^3 0 0 nm(OT/v 
^:=^e7A®g (|t@) 5:1 0-6h-/^TT*^^«$-^ 
fco ^^®art2 Smm^X^fcofco 

[0 0 7 6] ;l(0•r>'^-Y>^Srv^5v^^/^E^^t>'■^-YT>^^ 

20 p E TSK (1 7 5 /X m) OitC^ffi^m*;^^*^ 8 0 O 
hm/S Q(D I TO^om^^^^C^-^irfCo 10. 5ml 
(DtufBZnS : Cui9^»ffiJCl. 2%<7?PEDOT/P 

S SH#§ft:5)'iS:S5&9. 5mlJtJP;ifCo ^.^ig-^bfc^^ 

ffi:^Sr*ulBP E T/ I TOSa<^±Jc;^ h L 

fCo tulB;^t:">'='— M-:fcZ n S : Cu/PE 

DOT-P S SHgco±»c-e;x.^S:Si 9 #1^x3:^^53 

0 0 nmC7)T/v^:^'?AmiS (»11) SrlO-^h— yvT 
X«^^«^-frfco ^)tffiatt2 5mm2xfeofcio 

[0 0 7 iYyvtr-v--Y^^AT:^'h^^N\'cfi,^tz.'^Ms 

[Elffi(^ffl*?itftPJl - " " — • 

[mi] llll(c, *J£0iJl. Itc=6e5 I LED-r^M^ 
(^^^^^-r (5l--S^7t^V:^— Kt>#B?0 c Ell 
ate, ««^{^lt5*u<OMiE«Sr^-ro rtbrtPETS 
K20. l#@C7)^mttI TOS2 1. PEDOT/P 
SS^fls (5J;itft?^) S:'&^i-5S2 2. K-^^Vhgs 
iPZn S5rStc:bfc^7tS2 3*5j:U?^«T/v^ ^^^A 
0 2#i(^®<S«2 4<Sr'&/»yXjSc5o Ell b. 1 c*5j: 
t/1 d(Z)^^tc:{i>^oScDmil^^i^o Elielc^^u 

40 fz.m^ii^ I LEDco±ffi[ii^^-ro 3 ifiESE«j±ag 

T o ±5 J: T /V ^ ^ m^i a u T V ^ 5 c 
[m2] m2iz^ mmmi. 2(c^eoT«^$ii:/t i l 

ED K) CQttSSmJift^ (I/Vft 

0 §:^i"o 
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